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Objective: Extraperitoneal laparoscopic radical prostatectomy (ELRP) has been established as a minimally
invasive and viable alternative to the open procedure. Herein, we summarize the initial experience of
single surgeon who performed 20 procedures for clinically localized prostate cancer.
Materials and Methods: Between February 2006 and June 2009, 20 patients underwent an ELRP.
Demographic data, including age, preoperative prostate-speciﬁc antigen (PSA), prostate volume, Gleason
score, and ASA score were collected. A ﬁve-trocar extraperitoneal technique was used. Surgical param-
eters, pathological staging, postoperative complications, hospital stay, continence state, and oncological
control during follow-up were retrospectively reviewed.
Results: The mean age was 67.5 (54e81) years. Mean preoperative PSA was 24.6 15.8 ng/mL and
prostate volume was 47.8 22.5 (17e92) mL. The mean operative time was 325 58 (220e465) min.
Mean blood loss was 450 300 (250e3000) mL. The mean postoperative hospitalization was 10.4 4.9
(5e25) days. The one major complication that occurred was deep-venous thrombosis, and venous ﬁlter
implantation was applied. In addition, one had anastomosis disruption, and three had bladder neck
contracture. All patients had transient stress urinary incontinence but almost 80% were continent 9
months later. Biochemical failure was noted in ﬁve patients, and they received adjuvant hormone or
radiation therapy. All patients are alive except one who had pelvic lymph node involvement (N1) with
bony metastasis; that patient died 34 months postoperatively.
Conclusion: A major beneﬁt of ELRP compared to the transperitoneal approach is avoiding potential risks
of intraperitoneal injury. In addition, it can also isolate urine leakage due to a negligent interrupted
suture at anastomosis. From our 5-year short-term follow-up, it provides equal efﬁcacy in tumor control
as does a radical prostatectomy. We think that as experience accumulates, better postoperative onco-
logical and functional outcomes are expected.
Copyright  2012, Taiwan Urological Association. Published by Elsevier Taiwan LLC.
Open access under CC BY-NC-ND license.1. Introduction
A laparoscopic radical prostatectomy (LRP) aims to combine the
excellent functional and oncologic results of an open radical pros-
tatectomy with the beneﬁts of minimally invasive laparoscopy.1
Early in the experience with LRP, the transperitoneal approach2
seemed to be easier and technically safer, as it offered clearartment of Surgery, Chi Mei
ainan County 710, Taiwan.
an).
ciation. Published by Elsevier Taiwanatomic landmarks, a large working area, and reduced tension on
the vesicourethral anastomosis secondary to the absence of peri-
toneal adhesions in the pouch of Douglas. The ﬁrst extraperitoneal
LRP (ELRP) series was published in 2001, with results comparable to
those of open surgery.3 The main arguments against the trans-
peritoneal method4 are peritoneal complications,5 postoperative
adhesions, and peritoneal irritation caused by urine extravasation,
which makes the method problematic.
Herein, we report the initial experience of single surgeon who
performed 20 procedures for clinically localized prostate cancer
from February 2006 to June 2009. We share our initial experience
in preserving the neurovascular bundles and obtaining awatertightan LLC. Open access under CC BY-NC-ND license.
Fig. 2. Vascular control of the dorsal vein complex (DVC).
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functional results of our technique in 20 patients are presented.
2. Materials and methods
Between February 2006 and June 2009, a total of 20 patients
underwent an extraperitoneal laparoscopic radical prostatectomy.
Demographic data, including age, preoperative prostate-speciﬁc
antigen (PSA), prostate volume, Gleason score, and American
Society of Anesthesiologists (ASA) score were collected. A ﬁve-
trocar extraperitoneal technique was applied. Surgical parame-
ters, including the mean operation time, estimated blood loss,
intraoperative blood transfusions, and days of hospitalization were
calculated. Pathological staging, postoperative complications,
continence state, and oncological control during follow-up were
retrospective reviewed.
2.1. Extraperitoneal laparoscopic surgical technique
Another four working trocars (two 12-mm pararectal external
and two 5-mm iliac fossa trocars) under direct view were intro-
duced in an arciform shape, taking care to avoid peritoneal lesions
(Fig. 1). Then we excised the preprostatic fat with monopolar
cautery for proper identiﬁcation of the prostate, bladder, and
puboprostatic ligaments. The endopelvic fascia was opened with
scissors bilaterally, following earlier contralateral traction of the
prostate. We performed vascular control of the dorsal-vein
complex of the penis with an X-stitch using a 2-0 polyglactin
suture (Fig. 2). In addition, we modiﬁed the surgical technique at
the vesicoureteral anastomosis, which is initiated with the patient
in Trendelenburg position in order to improve visualization of the
urethra. Then, we performed a continuous 3-0 polyglecaprone
(Monocryl) suture. Suturing begins in the 6 o’clock position in the
bladder directed inwards, and each suture rises toward the 12
o’clock position, where a single internal knot is made (Fig. 3).Fig. 1. Display of trocars in arciform shape. The 0-grade optics is placed in the
umbilical trocar. Two pararectal 12-mm ports and another two 5-mm ones in the iliac
fossa complete the access. O¼ 5-mm trocar, X¼ 12-mm trocar.3. Results
Preoperative and operative data are shown in Table 1. The mean
age was 67.5 (54e81) years. The mean preoperative PSA was
24.615.8 ng/mL, and prostate volume was 47.8 22.5 (17e92)
mL. The mean operative time was 325 58 (220e465) min. The
mean blood loss was 450 300 (250e3000)mL. Therewas no open
conversion. The ﬁnal pathological stage was T1 in eight patients, T2
in six patients, and T3 in six patients. The mean postoperative
hospitalization time was 10.4 4.9 (5e25) days. All patients’
subsequent clinical outcomes are shown in Table 2. Major compli-
cations included deep venous thrombosis that developed in one
patient, for which venous ﬁlter implantation was applied. One
patient suffered from anastomosis disruption, and three had
bladder neck contracture at follow-up. All patients had transient
stress urinary incontinence at discharge, but 12 patients were
continent within 6 months, and 16 patients were continent within
9 months. The rate of continence was quite comparable to a large
series.5 Biochemical failure was noted in ﬁve patients, and they
received adjuvant hormone or radiation therapy. All patients were
alive at the time of this writing except one, who had pelvic lymph
node involvement (N1) with bony metastasis and who died at 34
months postoperatively.
4. Discussion
An ELRP is considered the most challenging laparoscopic
surgery in urology. The greatest drawback of this surgery is its steep
learning curve, and consequently the possibility of major compli-
cations occurring and weak functional results during early practice.
Moreover, initiation of an LRP program demands great caution in
order to keep in focus the main objective of this surgery: the cure.
Therefore, continuous improvements and training are mandatory
to achieve better outcomes. We had shorter mean operative times
for the eight patients after 2008 than for the ﬁrst 12 patients before
2008. One major complication of deep-vein thrombosis was due to
a prolonged operative time in the Trendelenburg exaggerated
position and the old age of the patient in an early try at ELRP. A
minor complication of anastomosis rupture was caused by a negli-
gent interrupted suture, and it was treated by Foley catheterization
for better wound healing.
This procedure is considered safe due to the isolated extraper-
itoneal drainage of urine and secretions so it can reduce irritative
bowel symptoms caused by urine or postoperative partial ileus.
During the operation, we do not have to use additional trocars for
Fig. 3. Continuous 3-0 polyglecaprone (Monocryl) suture. (A) A double knot placement on the dorsal surface of the bladder neck. (B) After placement of four anastomotic sutures
in the dorsal urethral margin, anastomotic lips become ﬂat, and the catheter is inserted easily into the bladder. In this case, the bladder-neck opening is wide, and the plastic
reconstruction with three interrupted sutures is performed. (C) When the difference in dimensions is smaller, two crisscross sutures can adapt the anterior bladder neck margin to
the anterior urethral margin, avoiding plastic reconstruction of the bladder neck. (D) By putting the suture proximal to the bladder neck, ventral intussusception is performed,
which contributes to the better approximation of the anastomotic edges. Thus, the urethrovesical anastomosis becomes less prone to leakage. (E, F) View of completed ure-
throvesical anastomosis ventrally (E) and laterally (F).
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a natural barrier for bowel protection. The Trendelenburg exag-
gerated position, which is frequently required with the trans-
peritoneal technique, can be avoided with this procedure thereby
reducing postoperative complications, such as deep-vein throm-
bosis.6 Unfortunately, ﬁve patients suffered from biochemical
failure due to their high pathological stage and high risk of prostate
cancer. Our series exhibited an increased rate of biochemical failure
compared to other series which may be due to the high-risk group
induced.
Having adopted the original technique of Bollens and colleagues3
and Stolzenburg et al,7e9 some modiﬁcations were made in an
attempt to shorten our learning curve and achieve functional and
oncologic results at least comparable to those of other series.
Good dissection of the retropubic space and peritoneal dissec-
tion of its attachment points are important to create a wider
surgical ﬁeld and for better mobilization of the bladder, resulting in
tension-free anastomosis. Good recognition of the anatomic land-
marks (e.g., the epigastric and iliac vessels) and adherence tosurgical rules for an open radical prostatectomy (i.e., placement of
clips during the lymphadenectomy, avoidance of electrocautery
near the rectum, etc.) can avoid the serious complications of
hemorrhage, lymphocele, rectourethral ﬁstula, etc.
Potential advantages of this technique are the greater familiarity
with open retropubic radical prostatectomy surgical steps and
isolated extraperitoneal drainage of urine and secretions to prevent
bowel irritative symptoms and peritonitis if there is urine leakage.
Disadvantages of ELRP are the steep learning curve, high
complication rate, and higher positive margin rate during the early
experience. It also presents a smaller working space with low gas
content and requires greater adaptations for instrument move-
ments and aspiration of secretions and smoke.
Our initial impression was that transperitoneal and extraper-
itoneal techniques are equivalent in terms of surgical time, blood
loss, complications, and postoperative recovery. However, with the
extraperitoneal technique, the presence of urinary ﬁstula showed
a better outcome, since there was no urine drainage into the peri-
toneal cavity, thus avoiding prolonged paralytic ileus.
Table 1
Preoperative and histologic characteristics of patients and ﬁnal surgical margin.
Mean age 67.5 7.4 (58e81)
Serum PSA (ng/mL) 24.6 44.7 (5.09e195.49)
Prostate volume (g) 47.7 23.2 (20.6e90)
Mean operative times (min)
(First 12 patients before 2008) 439 (300e540)
(Following 8 patients after 2008) 370 (255e465)
Mean blood loss (mL) 450 (250e3000)
Prostate volume (cm3) 47.8 (17e92)
Analgesic requirements (mg morphine
sulfate equivalent)
26 (12e75)
Passage of ﬂatus (h) 16 (6e30)
Postop hospital stay (d) 10.4 4.9 (5e25)
Immediate complication Nil
Conversion rate 0
Clinical stage
T1 12
T2 18
Pathological stage
T1 8
T2 6
T3 5
T3bN1 1
Positive margin 2 (10%)
T2 0
T3 2
Low risk 4
Intermittent risk 6
High risk 10
Table 2
Clinical outcome.
Follow-up 23 mo
Continence within 6 months 12 (60%)
Continence within 9 months 16 (80%)
Alive 19
Death 1 (34 mo) (T3bN1)
Biochemical failure (PSA >0.2) 5 (25%)
Complications 5 (25%)
Deep vein thrombosis 1
Anastomosis disruption 1
Bladder neck contracture 3
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cooperation and even robotic surgery?5. Conclusion
A major beneﬁt of ELRP is avoiding potential risks of intraperi-
toneal injury compared to the transperitoneal approach. In addition,
it can also isolate urine leakage due to the negligent interrupted
suture at anastomosis. As experience accumulates, better post-
operative outcomes can be expected. Further additional follow-up is
needed to assess and compare the long-term oncologic efﬁcacy
with regards to PSA failure in this series. It is suggested that a large
and longitudinal trial be conducted to investigate the effectiveness
of such an approach in managing functional outcomes.Conﬂicts of interest statement
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